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Abstract The presence of comorbidity in major psycho-

ses (e.g., schizophrenia and psychotic subtypes of bipolar

disorder and major depressive disorder) seems to be the

rule rather than the exception in both DSM-IV and ICD-10.

Examining comorbidity in major psychoses, however,

requires an investigation into the different levels of

comorbidity (either full-blown and subsyndromal) which

should be analyzed in both psychopathological and medical

fields. On one hand, the high prevalence of psychiatric

comorbidity in major psychoses may be the result of the

current nosographic systems. On the other hand, it may

stem from a common neurobiological substrate. In fact,

comorbid psychopathological conditions may share a bio-

logical vulnerability, given that dysfunction in specific

brain areas may be responsible for different symptoms and

syndromes. The high rates of comorbidity in major psy-

choses require targeted pharmacological treatments in

order to effectively act on both the primary diagnosis and

comorbid conditions. Nevertheless, few controlled trials in

comorbid major psychoses had been carried out and

treatment recommendations in this field have mostly an

empirical basis. The aim of the present article is to provide

a comprehensive and updated overview in relation to epi-

demiological and clinical issues of comorbidity in major

psychoses.
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Abbreviations

MPs Major psychoses

SUD Substance use disorder

SK Schizophrenia

BD Bipolar disorder

pMDD Psychotic major depressive disorder

OCD Obsessive compulsive disorder

PTSD Post-traumatic stress disorder

SP Social phobia

PD Panic disorder

GAD Generalized anxiety disorder

Introduction

The concept of psychosis and major psychoses:

historical and phenomenological aspects

Psychosis means literally a disorder of the psyche [1], and

its nature has been debated for several decades. Originally,

the term was introduced by Canstatt in 1841, emphasizing

the psychic manifestation of a disease of the brain [2]. In

1845, Feuchtersleben, using the term ‘‘psychosis’’ as a

synonym for psychopathy and stressing both the change in

the entire personality and the interaction between physical

and mental processes identified 4 main categories of psy-

chosis: melancholia, mania, dementia, and idiocy [3].

Subsequently, the diagnostic criteria for psychosis shifted

from the severity of the clinical manifestations and the
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degree of impairment in social functioning to the presence

of one or more core psychopathological symptoms

including hallucinations, formal thought disorder, delu-

sions, avolition/apathy, disorganized behavior, catatonic

motor behavior, and depersonalization/derealization. In the

1850s, Morel developed his theory of ‘‘degeneration’’,

regarding mental problems that take place from early life to

adulthood, which also constitutes the first genetic theory of

mental disorders based on the assumption that psychosis is

the result of an innate biological defect, which becomes

manifest in increasingly severe mental syndromes in lineal

descents. Toward the end of the nineteenth century, Mor-

el’s theory was replaced by Moebius’ endogeny theory that

implied only a ‘‘constitutionally determined predisposi-

tion’’ for developing psychosis [2, 3]. Moebius, in addition,

distinguished between exogenous and endogenous psy-

choses, using the former term to characterize the causation

of mental disease through any extraneous influence and the

latter to a hereditary degenerative cause. Fuerstner in 1881

and, subsequently, Bumke in 1920 distinguished organic

and functional psychosis, being the former caused by

structural defects or physiologic dysfunction of the brain,

while the latter by unknown causes. Freud originally dis-

tinguished between neurosis and psychosis in the following

way: ‘‘in neurosis the ego suppresses part of the id out of

allegiance to reality, whereas in psychosis it lets itself be

carried away by the id and detached from a part of reality’’.

Unlike the neurotic, the psychotic subject does not ‘‘criti-

cize’’ the disorders of his or her thoughts. Kraepelin

adopted the terms psychosis (infection psychoses, exhaus-

tion psychoses, intoxication psychoses, thyrogenous psy-

choses, and involution psychoses) in the 6th edition of his

textbook of psychiatry, and he also identified, as major

psychoses, dementia praecox and manic depressive insan-

ity. In spite of its frequent use, however, the term ‘‘psy-

chosis’’ remained vaguely defined until Jaspers defined it

as a disease that ‘‘seizes upon the individual as a

whole, regardless whether it is a hereditary disorder

beginning at a certain time of life, or a non-hereditary

disorder, which is called into being by an exogenous

lesion.’’ Adopting Jaspers’ conceptual framework,

Schneider defined psychoses as diseases with psychic

symptomatology and somatic etiology [4].

After the introduction of the modern nosographic sys-

tems in Europe (the International Classification of Disease,

‘‘ICD’’, by the World Health Organization) and United

States (Diagnostic and Statistical Manual of Mental Dis-

orders, DSM, by the American Psychiatric Association), in

1980, the APA made sweeping changes in its classificatory

system for mental disorders, and the opposition of Freudian

matrix between neurosis and psychosis became obsolete.

Both systems adopted a categorical approach that subdi-

vided mental disorders into distinct sections (e.g.,

psychotic disorders, mood disorders, anxiety disorders) by

means of diagnostic criteria.

Current classification of major psychoses

and dimensional models

The categorical approach of modern classification systems

represented an important step forward in the reliability and

accuracy of psychiatric diagnoses despite robust criticism

by authors who propose a dimensional approach to mental

disorders. In addition, the classification of different new

disorders coupled with the absence of a hierarchical diag-

nostic perspective allowed to diagnose multiple concomi-

tant disorders, increasing, therefore, the presence of

comorbidity. In fact, some authors consider the classifica-

tion of DSM-III as the rise of the neo-Kraepelinian

nosology with potential concerns regarding overdiagnosis

of psychiatric syndromes (‘‘nosologomania’’) [5]. On the

other hand, a dimensional approach that takes into account

specific psychopathological dimensions across different

disorders would probably better capture the entire com-

plexity of each condition, including not only Axis I fea-

tures but also Axis II aspects along with temperamental

characteristics, prodromic and residual symptoms [6]. As a

matter of fact, if we focus on the psychotic dimension from

a mere symptom perspective, considering as core symp-

toms the presence of hallucinations, delusions, lack of

insight, and losing touch with reality [7], we recognize that

not only traditional psychotic disorders such as schizo-

phrenia and schizoaffective disorder present this dimen-

sion. In fact, other conditions may show psychotic features

in some phases of the illness as well (e.g., mood disorders,

substance use disorders, personality disorders). This

dimensional model as opposed to the categorical approach

has been conceptualized in different models like the

spectrum model. In a dimensional perspective, to date,

different conditions have been included within major psy-

choses such as SK, BD, and pMDD, each belonging to

distinct DSM categories, with the presence of psychotic

symptoms representing a trait d’union among them. In

recent years, some authors have argued for a degree of

continuity between SK and BD in opposition to the original

Kraepelinian dichotomy [8–10]. SK, BD, and MDD are not

seen as distinct disorders [11] as their symptoms overlap

with each other, with intermediate conditions presenting

psychotic, depressive, and manic features. In addition, they

share underlying genetic risk factors to an increasingly

recognized degree [12–15]. The psychotic spectrum can be

considered as a highly convergent set of conditions, with

strong genetic, epigenetic, and environmental heterogene-

ity yielding a relatively limited range of phenotypes [16–

18]. In addition, growing evidence of an etiologic overlap

between SK and BD has been suggested, showing common
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risk factors between both conditions. These in turn suggest

a genetic and environmental shared pathway with common

neurobiological dysfunctions [19]. A recent meta-analysis

reviewed family studies of probands with SK and BD

reporting for the first time direct evidence for familial

co-aggregation of these disorders [20]. Furthermore, 5

chromosomal regions that might be related to both bipolar

psychosis and SK have been identified, suggesting that

there might be ‘‘psychosis susceptibility genes’’ [21]. As

regard to genome-wide association studies, recently, the

international SK consortium has supported the polygenic

basis of SK, partially shared with BD [22], and similar

results have been reported by Moskvina and co-authors

[23]. In contrast, an original article by Grozeva and col-

leagues reported a significant difference between BD and

SK patients with respect to the global burden of copy

number variants [24].

The link between major psychoses, nosographic

systems, and comorbidity

The high rates of comorbidity in MPs represent another

piece of evidence for the existence of a ‘‘continuum’’. The

frequent observation of comorbidity in MPs may be par-

tially seen as the product of current nosographic systems,

but also in terms of a shared biological susceptibility.

Comorbidity refers to the occurrence of two distinct

syndromes in the same patient. Defined literally, every

pair of syndromes, where the diagnosis of one does not

categorically exclude the diagnosis of the other, is

potentially comorbid [25]. In particular, clinical comor-

bidity is defined as one disorder influencing the course,

outcome, and treatment response of a second coexisting

disorder [26]. Different types of comorbidity have been

detected: true (involving clinical distinct disorders) and

artifactual (a by-product of DSM/ICD strategy to split

into categorical diagnoses) [27]. Furthermore, comorbidity

can be detected at different levels as syndromal (full-

blown, distinct disorders), sub-syndromal (as subthresh-

old, subclinical comorbidity), and dimensional (including,

besides core features, prodromal and residual symptoms

and Axis II features) [27]. Given that comorbidity is so

common within MPs for different reasons (e.g., noso-

graphic, biological) and that its presence may complicate

the detection, presentation, and outcome of MPs [6],

surprisingly, only in the last decade, there has been a

systematic recognition of the phenomenon, even though

in the majority of clinical studies—particularly treatment

trials—comorbidity has been traditionally considered an

exclusion criterion. In addition, it is noteworthy to high-

light that MPs may be comorbid not only with other

psychiatric conditions but also with other medical con-

ditions. Different reasons for the high rate of comorbidity

between MPs and medical comorbidity have also been put

forward.

In order to approach the complex phenomenon of

comorbidity within MPs, the aim of the present article was

to provide a comprehensive overview of main comorbidity

patterns in these conditions in both medical and psycho-

pathological fields, with specific emphasis on epidemiol-

ogic, clinical, and treatment issues.

Methods

We reviewed published data on comorbidity in MPs

searching on Medline and Cochrane Library up to July

2010 and using the following keywords: ‘‘comorbidity,’’

‘‘major psychoses,’’ ‘‘schizophrenia,’’ ‘‘bipolar disorder,’’

and ‘‘psychotic major depressive disorder’’. Literature

search for this narrative review was conducted by three

independent reviewers (M.S., A.A., R.A.P.). Publication

search included meta-analyses, randomized clinical trials,

naturalistic and retrospective studies, and clinical reviews.

Furthermore, a hand-search for relevant articles was con-

ducted examining references of retrieved publications. In

particular, we were interested in analyzing comorbidity

patterns for each disease—both medical and psychiatric—

in terms of epidemiology, providing possible theories and

explanations in this regard. We then focused on clinical

impact of comorbidity in MPs in terms of outcome. Finally,

we reviewed pharmacological treatment options in

comorbid MPs on the basis of the literature and published

guidelines.

Results

Taken as a whole, the Medline search identified 2,225

publications. However, only 226 articles were included in

the present overview. The failure to specifically focus on

comorbidity patterns in the majority of the studies dealing

with MPs was the most common reason for exclusion.

Schizophrenia

Medical comorbidity

Epidemiology of medical comorbidity SK represents per

se a major risk factor for a wide variety of medical con-

ditions, and it has been estimated that more than 50% of

patients with SK have a medical diagnosis, being their

overall mortality twice the general population [28, 29].

Carney et al. [30] reported that 33% of schizophrenics with

a mean of 40 years had three or more medical comorbid-

ities. Despite the high rates of medical comorbidity,
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schizophrenic patients less frequently receive a medical

diagnosis compared with the general population. Many

medical illnesses, in fact, are often misdiagnosed or

underdiagnosed causing prolonged hospitalizations and

treatment failure [31]. Laursen and co-workers [32] com-

pared mortality rates among severe mental disorders,

finding that patients with SK had higher mortality from

natural causes compared with both unipolar and bipolar

depressed subjects. As a matter of fact, it seems that over

the last decade the improvement in health service allowed

the reduction in mortality rates in general population with

the exception of patients with SK whose mortality rates did

not significantly change [33].

Medical comorbid conditions Several studies show an

increased prevalence of infections, cardiovascular diseases,

obstetric complications, respiratory, endocrinologic, and

metabolic disorders in schizophrenic patients (see Table 1).

Human immunodeficiency virus, hepatitis, and infections

linked to substance abuse and sexual risk behaviors are a

major concern with these patients, as well as treatment-

related side effects [34, 35]. Poor dental status can be the

source of infections and endocarditis—problems quite

common in schizophrenics, especially in developing

countries [30, 36].

The prevalence of cardiovascular risk is particularly

high in patients with SK. A large study showed that 83% of

schizophrenic patients had at least one chronic medical

illness, hypertension being the most common. The preva-

lence of hypertension, chronic obstructive pulmonary dis-

ease, and coronary artery disease was more than double

compared to patients with other primary diagnoses [37]. In

addition, it has been estimated that schizophrenics are 3

times as likely to experience sudden deaths than the general

population, and this increased risk might be attributed to an

intrinsic variability of QT time plus autonomic dysfunction

that lead to malignant arrhythmias [38]. Recently, Laursen

and co-workers found that individuals with severe mental

disorders had a high mortality rate from heart disease,

being that of schizophrenics higher than bipolar patients,

with a lower fraction of patients undergoing somatic care

and invasive cardiac procedures, with consequent subop-

timal care [39].

Among endocrine conditions present in subjects with

SK, thyroid dysfunction [40], in particular acquired hypo-

thyroidism, has been found to be nearly 3 times more

prevalent among patients discharged with a primary diag-

nosis of SK compared with non-schizophrenic patients

[37]. In a retrospective study, hyperprolactinemia, partic-

ularly frequent in patients receiving first-generation anti-

psychotics as well as risperidone and paliperidone [41],

showed an increased risk too.

Diabetes, obesity, and metabolic syndrome are strongly

linked to lifestyle. Nevertheless, a study on psychotic

subjects reported that first-episode, drug-naive patients

with SK have impaired fasting glucose tolerance, more

insulin resistance, higher levels of plasma glucose, insulin,

and cortisol compared with age- and sex-matched healthy

subjects, supporting the hypothesis of a primary altered

glucose metabolism in SK [42] as well as an increased

predisposition toward metabolic dysfunction independent

of environmental exposure [43]. There is also a possibility

that a shared genetic susceptibility characterizes both dia-

betes and SK, as indicated by family studies (with limited

sample sizes) suggesting that first-degree relatives of

patients with SK have a higher prevalence of type 2 dia-

betes than expected. These findings allowed authors to

hypothesize that these 2 diseases might share a common

pathophysiological background involving the regulation of

mitochondrial oxidative energy metabolism [44]. A cross-

sectional study investigating the prevalence of metabolic

syndrome (MS) in SK in general population found that

one-third of the cohort presented MS, in particular within

the 20–29 age group. Furthermore, patients with MS had a

higher age- and sex-corrected 10-year risk of coronary

heart disease (CHD) event [45].

Epilepsy was found to be twice as prevalent at discharge

in patients with SK compared with patients discharged with

other primary diagnoses [37]. This association has no clear

pathogenic mechanism identified and has been reported in

previous studies [46].

Other connections between SK and somatic symptoms,

though at a lower level, include musculoskeletal disease

with significant osteoporosis rates, probably secondary to

increased prolactin levels in patients taking long-term

antipsychotic therapy [47]. On the other hand, an inverse

Table 1 Epidemiological estimates of some comorbid medical diseases in SK

Medical diseases References Prevalence in SK Prevalence in general

population [224]

Diabetes mellitus Weber et al. [37] 8.4% (cross-sectional) 3.4% (lifetime)

Impaired fasting glucose tolerance Ryan et al. [42] 15.4% (cross-sectional) –

Metabolic syndrome Meyer and Stahl [43] 11.9–66.7% (range of 11 previous studies) 25% (lifetime)

Asthma Weber et al. [37] 4.2% (cross-sectional) 10% (lifetime)

Hypertension Weber et al. [37] 14% (cross-sectional) 20% (lifetime)
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correlation between SK and rheumatoid arthritis has been

reported [48], whereas a possible link between SK and

cancer is still debated. As results from a prospective study

on a cohort of schizophrenic patients, accidents and trau-

matic injuries seem to be important causes for the excess

mortality in SK [49]. Finally, mothers with SK have been

shown to present multiple obstetric complications with

increased risk of stillbirth and neonatal death compared to

general population potentially due to substance and alcohol

abuse and antipsychotics intake [50].

Possible determinants of medical comorbidity High

medical morbidity and mortality in SK may be attributed to

an unhealthy lifestyle, possibly secondary to a low level of

education and poor social functioning. Interventions aimed

to decrease lifestyle risk factors and to improve care

availability may be critically important in reducing mor-

bidity and mortality in these patients [37, 51]. Furthermore,

it is important to recognize that poor physical health occurs

at an early age in schizophrenic patients. Cognitive and

behavioral impairments, adverse effects of medications

used in the treatment of SK, delay in seeking care,

comorbidity with substance and alcohol abuse, and poor

adherence to medical treatment advices may also increase

the risk of medical comorbidity [46, 52, 53]. High rates of

cigarette smoking, lack of exercises, poor diet, and alcohol

abuse can also lead to cardiovascular disorders. Psycho-

tropic drugs used in the treatment of SK may have different

cardiac side effects: typical antipsychotics have high risk of

arrhythmias and atypical antipsychotics are associated with

metabolic side effects that may increase cardiovascular risk

[54]. Other treatment-related side effects in schizophrenics

are hyperpigmentation or cataracts, an increase in prolactin

levels leading to galactorrhea, sexual dysfunctions, amen-

orrhea, with potential long-term consequences such as

osteopenia and osteoporosis and an enhanced risk of frac-

tures [55]. Neurological impairment (e.g., dystonia, aka-

thisia, parkinsonism, dyskinesia, neuroleptic malignant

syndrome) caused by typical antipsychotics is also frequent

with a greater risk in older patients, at an early stage of

treatment and an annual incidence of extrapyramidal side

effects of 3–5% [56, 57].

Psychopathological comorbidity

Epidemiology of psychopathological comorbidity Recent

studies suggest that the rate of psychopathological

comorbidity in SK is high [58, 59] (Table 2). In particular,

anxiety, depressive, and substance abuse disorders are the

most common comorbid conditions. Substance abuse dis-

orders (SUDs) are extremely common in schizophrenic

patients with a lifetime prevalence up to 65% [60, 61].

Most commonly abused substances are nicotine, alcohol,

cocaine, and cannabis [62] with an increasing risk of vio-

lent crime (4–6 times the level of general population) [63].

Commonly recognized risk factors for comorbid SUD are

being men, unmarried, and having a low education level

[64].

With respect to lifetime rates of comorbid anxiety dis-

orders, panic disorder (PD) is present in 15% of patients

with SK and is more common in the paranoid subtype [59].

Post-traumatic stress disorder (PTSD) has a prevalence of

29% in schizophrenics compared with general population

and has been associated with more severe symptoms.

Obsessive compulsive disorder (OCD) is comorbid in 23%

of schizophrenics and some authors have suggested that the

co-occurrence of SK and OCD may represent a specific

schizo-obsessive phenotype of SK [65]. The prevalence of

OC symptoms (10–64%) and of OCD (31.7%) varies

widely across studies and may be overestimated due to

Table 2 Epidemiological

estimates of main comorbid

psychopathological conditions

in SK

Psychiatric disorders References Prevalence in SK Prevalence in general

population [225, 226]

Anxiety disorders

GAD Tibbo et al. [70] 26.7% (cross-sectional) 1.7% (12 month)

OCD Buckley et al. [59] 23% (lifetime) 0.7% (12 month)

PTSD Buckley et al. [59] 29% (lifetime) 6.8% (lifetime)

Tibbo et al. [70] 0% (cross-sectional)

PD Buckley et al. [59] 15% (lifetime) 1.8% (12 month)

Tibbo et al. [70] 6.6% (cross-sectional)

SP Tibbo et al. [70] 11% (cross-sectional) 2.3% (12 month)

Substance abuse disorders Cantor-Graae et al. [60] 48.3% (lifetime) 3.4% (12 month)

Buckley et al. [59] 47% (lifetime)

Depressive symptoms An der Heiden [68] 50% (cross-sectional) –

30–35% (month-prevalence)

Major depression Buckley et al. [59] 50% (lifetime) 16.6% (lifetime)
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difficulties in clinically distinguishing between obsessions

and delusions [66]. Social phobia (SP) is comorbid in the

11% of schizophrenics and affective disorders, particularly

major depression in 50% of cases [59]. Many studies have

investigated the prevalence of depression in SK, and it is

important to remind that such studies have varied consid-

erably in terms of definitions employed for SK and

depression, observed interval, assessment, and patient sta-

tus. Taken as a whole, such reasons might in part explain

the significant variation of prevalence reported ranging

from 7 to 75% [67]. The prevalence of depression had been

studied prospectively over 12 years after first hospital

admission in a sample of 107 patients in the ABC SK

study, finding that depressive symptoms are particularly

frequent during a psychotic episode at a rate of approxi-

mately 50% [68]. Of note, a cross-sectional study by

Birchwood and colleagues [69] reported the prevalence of

depression in schizophrenics to be around 29%.

Psychopathological comorbid conditions and clinical

aspects The presence of comorbid anxiety disorders in

SK has been studied by Tibbo and colleagues who found

different rates ranging from 0% (PTSD) to 26.7% (GAD

and agoraphobia without panic) in a cohort of patients with

SK [70]. However, such rates decreased when authors

controlled for anxiety symptoms secondary to delusions

and hallucinations, being comorbid anxiety disorders in SK

partially related to psychotic symptoms.

With respect to comorbid PTSD, it seems that such

comorbidity—when present—would imply more severe

cognitive impairment and poor neurocognitive outcome,

already associated with chronic SK [71]. With regard to

OC spectrum comorbidity, a recent meta-analysis showed

that the presence of OC symptoms is significantly associ-

ated with greater severity of positive and negative psy-

chotic symptoms [72]. OC symptoms may be present

throughout the entire course of SK and may be prodromal

to psychotic symptoms. In some studies, moreover, OC

symptoms have been associated with an earlier age at onset

of SK [73].

SP may be particularly important to diagnose and

manage among patients with SK. In a study with 117

schizophrenics, 11% of the sample was diagnosed with

comorbid SP showing higher PANSS severity and avoid-

ance scores [74].

With respect to comorbidity with SUD, cannabis use is

considered a contributory cause of SK and development of

psychotic illness. However, only a small proportion of

cannabis users develop psychosis. This can be partly

explained not only by the amount and duration of cannabis

consumption and by its strength but also by the age at

which individuals are first exposed to cannabis. Genetic

factors, in particular, are likely to play a role in the short-

and the long-term effects cannabis may have on psychosis

outcome. Multiple variations within multiple genes rather

than single genetic polymorphisms along with other envi-

ronmental factors may interact with cannabis to increase

the risk of psychosis [75]. Interestingly, a recent magnetic

resonance imaging study concluded that the loss of gray

matter, commonly seen in the brains of schizophrenic

patients, proceeds nearly twice as fast in patients with

cannabis abuse over a 5-year follow-up, adding new evi-

dence in favor of a detrimental effect of cannabis in SK

[76]. Factors influencing SUD risk in SK may be more

numerous and complex than those modulating SUD risk

alone in general population. On the one hand, SK could be

a biological predisposition to substance abuse by altering

the brain reward system. On the other hand, increased

vulnerability to addictive behaviors may reflect the impact

of the neuropathology of SK on the neural circuitry

mediating drug reward and reinforcement [66]. In a recent

study, it has been shown that abnormalities in the hippo-

campal formation and frontal cortex facilitate the positive

reinforcing effects of drug reward and reduce inhibitory

control over drug seeking behavior. Disturbances in drug

reward are partly mediated by dysregulated neural inte-

gration of dopamine and glutamate signaling in the nucleus

accumbens resulting from cortical and hippocampal dys-

function [77]. Patients with comorbid alcohol and sub-

stance abuse showed a higher rate of relapse compared

with non-abusers. Comorbid antisocial personality disorder

and former involvement in criminal acts were predictors of

violence in schizophrenic people living in the community

[78].

In general, patients with SK are at increased risk of

developing lifetime major depression, particularly in the

acute and post-psychotic phase [37]. Depression may be

seen as a core syndrome in SK preceding, coming along

with or following psychotic episode [68, 79]. In particular,

the onset of SK has been reported to be frequently marked

by depressive symptoms, followed by negative symptoms

and functional impairment. This prodromal core syndrome

became more prevalent as the disorder progressed, reap-

pearing in psychotic relapses, as also An der Heiden and

colleagues reported [68].

Furthermore, depression in SK may be a response to

psychological deficits [69]; a cross-sectional study by Sim

and co-workers evaluated subjects with a first-episode SK

and comorbid depressive syndrome, showing that such

patients present a greater awareness of their mental illness

and its social consequences but a poorer overall quality of

life compared with first-episode SK patients without

depression [80]. Depression could also be a side effect of

pharmacological therapy [81], a consequence of alcohol,

drug abuse [82], or other organic diseases in many ways

[79].
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From a nosographic perspective, major depression in the

context of SK may be paradigmatic of the difference

between comorbidity and co-occurrence: it may be, in fact,

viewed as a dimension of SK or as a distinct condition [83,

84]. In any case, depressive comorbidity is a major concern

in SK enhancing suicidal behaviors. Several studies have

suggested that negative symptoms are correlated with sui-

cidal risk in schizophrenics [85]. The link between anhe-

donia and a high risk of suicide in schizophrenics suggests

that this symptom could be more closely related to

depression than to negative symptoms. We can assume that

suicidal behavior can result from both positive and

depressive symptoms. Notably, the most common corre-

lates of suicidality in SK are depressive symptoms and the

depressive syndrome, although severe psychotic and panic-

like symptoms may contribute to suicidality [86].

Possible determinants of psychopathological comorbidity

and treatment issues Despite its importance, research on

the treatment of comorbidity in SK has been limited. Most

recent pharmacological approaches to SK are supposed to

take into account the different clinical dimensions of the

disorder. Treatments may require a combination of anti-

psychotics, antidepressants, mood stabilizer, and anxiolytic

compounds, although few studies have found this helpful.

Such a wide spectrum of action is in part characteristic of

atypical antipsychotic compounds that have a high ratio of

serotonin receptor 5HT 2A/dopamine receptor D2 antago-

nism, a high ratio of noradrenaline receptor/D2 receptor

antagonism, preferential mesolimbic binding, and fast

dissociation from the D2 receptor [87–89]. Furthermore,

atypical antipsychotics seem to be useful for the depressive

symptoms of SK, including those associated with a greater

risk for suicidality or unfavorable disease course. Novel

antipsychotics, in fact, are of great importance in this

context as they are more efficacious than neuroleptics in

treating depressive symptoms [83]. Nevertheless, the new

compounds are associated with substantial weight gain, as

well as with adiposity-dependent and possible adiposity-

independent changes in insulin sensitivity and lipid

metabolism, which increases the risk of diabetes and car-

diovascular disease [90]. Clozapine and olanzapine treat-

ment are associated with the highest risk in this

perspective. Risperidone, quetiapine, amisulpride, and

zotepine generally show low to moderate levels of mean

weight gain and a modest risk of clinically significant

increases in weight. ziprasidone and aripiprazole are gen-

erally associated with minimal mean weight gain [91].

With respect to the treatment of comorbid SK and the

use of augmentative compounds (e.g., mood stabilizers),

the efficacy and tolerability of lamotrigine in 5 patients

with SK and 6 patients with schizoaffective disorder with

comorbid OC symptoms was evaluated in an 8-week, open-

label trial during which lamotrigine was added to ongoing

treatment. The Y-BOCS score for the 9 completers

decreased significantly from baseline to week 8. Five

patients, all with schizoaffective disorder, were considered

responders. Depressive symptoms, assessed with the Cal-

gary Depression Rating Scale, improved significantly, and

this change positively correlated with OC symptom

improvement [73]. In another recent study, patients with

comorbid SK and OC symptoms treated with aripiprazole

monotherapy have shown a modest improvement on the

YBOCS, CGI, and PANSS scores [92].

Comorbidity between SK and SUD is often associated

with prominent positive symptoms and a drastic reduction

in treatment compliance and leads to poorer outcome

complicating the treatment of both conditions. Some sub-

stances, moreover, can interfere with antipsychotic meta-

bolism, either worsening side effects and therapeutic

outcome. Finally, drug abuse decreases treatment compli-

ance leading to a worse outcome with higher relapse and

suicide rates [93]. The ‘‘self-medication hypothesis’’ sug-

gests that smoking may alleviate some of the cognitive

deficits commonly experienced by schizophrenics. Sub-

stances, moreover, might enhance the mesocorticolimbic

pathway improving the detection of dopamine in these

neurons [94]. Chronic hyperactivation of the neuromodu-

latory system, as occurring in drug addiction, results in a

persistent neuroadaptation of the dopaminergic pathway

[95]. As for other drugs, it is possible that schizophrenic

patients abuse marijuana not only for its hedonic properties

but also for other psychotropic effects of cannabinoids

involving the endocannabinoid system [96]. A recent

review stressed the use of atypical antipsychotics in SK with

comorbid SUD: the atypicals, in fact, seem to be effective in

treating psychotic patients with and without comorbid

substance abuse. Several studies, moreover, indicated that

atypical compounds, clozapine in particular, have shown

efficacy in treating psychotic symptoms and in reducing

craving and substance addiction [61]. Recent studies also

recommend the use of depot formulation of antipsychotics

due to the high probability of non-adherence in patients

with dual diagnosis [97]. A recent study focused on the

alterations of the endocannabinoid system in schizophrenics

reported anandamide, an endogenous CB(1) receptor ago-

nist, as a promising target for medications to reduce sub-

stance abuse in these patients [98]. Among atypicals,

moreover, risperidone and particularly clozapine have

shown a specific efficacy over hostile and aggressive

behaviors in SK, a characteristic that was also reported with

anticonvulsants, lithium and high-dose beta-blockers (e.g.,

propranolol, pindolol) according to international treatment

guidelines [99, 100]. In the treatment of agitation, olanza-

pine showed a good efficacy and tolerability including

reduced use of additional benzodiazepines, anticholinergic
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drugs and less dystonia, and EPS compared with other an-

tipsychotics [101].

The use of antidepressants in SK is controversial, and

currently, their use in association with antipsychotics is

indicated when depressive symptoms meet the syndromal

criteria for major depression or are very severe, cause

significant distress (e.g., when accompanied by suicidal

ideation) and/or interfere with patient’ functioning [99].

Beyond tricyclic antidepressants, SSRIs and dual reuptake

inhibitors have been found to be useful in the treatment of

depression in SK; however, it is important to take into

account the possible pharmacokinetic interactions with

certain antipsychotic medications [67].

Treatment decisions should incorporate information

about medical risk factors such as cardiovascular risk,

metabolic and endocrine side effects of antipsychotics in

order to prevent or minimize them and improve patient’

compliance and quality of life [102]. Recently, a French

group [103] developed specific guidelines recommending

the detection of medical illness at the first time of an epi-

sode of mental illness. The management of medical

comorbidity should be shared with other specialists.

Bipolar disorder

Medical comorbidity

Epidemiology of medical comorbidity Patients with BD

have healthcare costs that are as much as 4 times greater

than costs for patients without mental disorders. They have

extensive psychotropic medication use. A consistent part of

these costs is driven by medical illness [104–106]. A cross-

sectional study by Fenn and co-workers [107] reported that

most multiple-episode bipolar patients presented a medical

comorbid condition at the time of psychiatric hospitaliza-

tion. More recently, a retrospective study reported the

presence of multiple comorbid medical conditions (C3) in

more than 40% of individuals with BD compared with

controls [108]. Medical comorbidity has been reported to

be more common in women than men, in particular thyroid

disease, migraine, and obesity [109].

The prevalence of medical comorbidities as well as their

effect on clinician’s assessment of disease severity and

time to improvement was assessed, retrospectively, in a

large outpatient sample of 1,379 bipolar patients. Most

prevalent systemic illnesses were endocrine and metabolic

disorders (13.6%), diseases of the circulatory system

(13.0%), and diseases of the nervous system and sense

organs (10.7%). Specifically, the most frequent ones were

cardiovascular diseases/hypertension (10.7%), chronic

obstructive pulmonary disease (COPD), asthma (6.1%),

diabetes (4.3%), HIV infection (2.8%), and hepatitis C

infection (1.9%). As expected, medical comorbidities

increased with age and the prevalence of comorbidity was

influenced by the duration of untreated illness [110, 111].

Recently, in an extensive prospective metabolic study, Van

Winkel and colleagues reported a high prevalence of dia-

betes (6.7%) and pre-diabetic abnormalities in a sample of

60 BD patients [112].

A recent study with 98 adult bipolar outpatients with

co-occurring SUD investigated prospectively the relation-

ship between phenomenology, response to mood stabiliz-

ers, and medical comorbidity [113], finding that all patients

had at least 1 medical illness (most frequently of respira-

tory kind, 72%). The presence of high medical burden,

observed in 64% of the sample, along with a history of

suicide attempts and physical abuse as well as advanced

age, was associated with a diagnosis of BD I.

Cardio- and cerebrovascular diseases seem to occur at

twice the rate of the general population in BD, and higher

rates of mortality and morbidity for cardiovascular diseases

have been reported in BD compared with unipolar

depression as reported in a sample of hospitalized affective

disordered patients followed prospectively for 22 years or

more [114].

Medical comorbid conditions Among cardiometabolic

conditions comorbid with BD, diabetes, cardiovascular

disease and dyslipidemia seem to be the most frequent

[115, 116] (Table 3).

The prevalence of diabetes in BD seems to be 3 times

greater than in the general population as reported in a

review by McIntyre [117]. Furthermore, the same group

[116] reported abnormal lipid values in BD patients, with

an increased prevalence of metabolic syndrome compared

with general population. Neurological, respiratory, and

infectious diseases are also prevalent in bipolar patients

[116]. Migraine, in particular, is two times more frequent

in bipolar II patients, particularly among subjects with

comorbid anxiety disorders compared with general popu-

lation [118, 119]. For unknown reasons, multiple sclerosis

is the most consistently comorbid condition in BD,

occurring at twice the expected rate compared with general

population [120, 121]. Furthermore, bipolar symptoms may

precede other neurological signs of multiple sclerosis or

may occur in the context of relapses or exacerbations [122,

123].

BD has also been associated with obesity, MS, high

rates of smoking, and poor health-related behaviors [124–

126]. In addition to pharmacological treatment—which

may per se influence the vulnerability to MS—risk factors

for weight gain and obesity in patients with BD include

comorbid binge eating disorder, the lifetime number of

depressive episodes, excessive carbohydrate consumption,

and low rates of physical exercise. Obesity, in particular,

has been correlated with a poorer outcome in patients with
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BD I. In fact, obese bipolar patients tend to present a higher

lifetime number of depressive and manic episodes, more

severe and difficult-to-treat episodes than the non-obese

patients. Furthermore, obesity can contribute to sleep

apnea, disrupting circadian rhythms and thus causing mood

destabilization [127]. Compared with general population,

the prevalence of MS was found to be significantly higher

in patients with BD [128, 129]. Such condition was mainly

due to a higher prevalence of obesity, high triglyceride

levels, and low HDL cholesterol levels.

Patients with BD are at increased risk of developing

dementia and the risk grows with increasing number of

episodes [130, 131]. In addition, an elevated cancer risk in

patients with BD has been reported in both men and

women [132]. Fibromyalgia has also been highly associ-

ated with BD, suggesting that these conditions may share

pathophysiological alterations [133].

Possible determinants of medical comorbidity Despite

the association among mental disorders like BD and

physical health complications, medical conditions remain

frequently under-recognized and undertreated in clinical

practice. In fact, the life expectancy for patients with

severe mental illnesses like BD is approximately 30%

lower than general population [134]. Several factors con-

tribute to this gap including cognitive impairment of

patients, reduced ability to function, lack of communica-

tion skills in addition to a possible genetic susceptibility

that increases the likelihood of a comorbid physical con-

dition and premature death [134]. From a neurobiological

prospective, emerging evidence suggests that specific

comorbid medical conditions, such as diabetes, may be

underpinned in bipolar individuals by overlapping neuro-

biological networks. Disturbances in glucocorticoid/insulin

signaling and immunoinflammatory effector systems are

points of pathophysiological commonality between BD and

‘‘stress-sensitive’’ medical disorders. Even though etio-

pathogenetic mechanisms of this observed comorbidity are

unclear, hypotheses including genetic and neuroendocrino-

logical acquisitions (according to which hypercortisolemia

induces diabetes and diabetic vascular lesions contribute to

mania) as well as psychopharmacological contributions have

been proposed and associated with weight gain. Recently,

Soreca and colleagues [135] hypothesized that the physio-

pathology of BD may in turn facilitate the development of

certain specific medical conditions that would consequently

represent a complication, if not a core feature, of the mental

disorder rather than an incidental event or a treatment-related

side effect.

Recently, a review by Roshanaei and colleagues [136]

confirmed that cardiovascular disorder appear to be the

most consistent cause of premature mortality in BD,

identifying in unhealthy lifestyle, biological factors,

adverse pharmacological effects, and disparities in health

care, the possible causes for such higher mortality.

Losing weight is a challenge, particularly for patients

with severe mental illness; thus, diet and exercise coun-

seling should be provided to all bipolar patients, perhaps in

association with behavioral therapy [137]. Furthermore,

obesity has negative psychosocial consequences such as

stigmatization in everyday life, a negative impact in gen-

eral physical and psychological well-being and function-

ing. Recently, McIntyre [137] in the UNITE global survey

found that weight gain was the most cited adverse event

associated with medication use. Moreover, it was con-

firmed as a contributing factor to general medical comor-

bidity (such as diabetes) and as a detractor to quality of life.

Psychopathological comorbidity

Epidemiology of psychopathological comorbidity Psy-

chopathological comorbidity is the rule rather than the

exception in BD given that more than 60% of patients have

comorbid diagnosis [138] (Table 4). Lifetime prevalence

of comorbidity is high in BD patients with an increased risk

in women [139]. The prevalence of the comorbid condi-

tions varies by gender. Women present more frequently

anxiety disorders [98] and eating disorders, whereas men

alcohol abuse and substances addiction [140]. Anxiety

disorders and substance abuse disorders account for a large

Table 3 Epidemiological

estimates of some comorbid

medical diseases in BD

Medical diseases References Prevalence in BD Prevalence in general

population [224]

Diabetes Beyer et al. [110] 4.3% (cross-sectional) 3.4% (lifetime)

Van Winkel et al. [112] 6.7% (cross-sectional)

Pre-diabetic abnormalities Van Winkel et al. [112] 23.3% (cross-sectional) 5% (lifetime)

Obesity McElroy et al. [124] 21% (cross-sectional) 20% (lifetime)

COPD/asthma Beyer et al. [110] 6.1% (cross-sectional) 10% (lifetime)

Migraine McIntyre et al. [119] 24.8% (cross-sectional) 40% (lifetime)

HIV infection Beyer et al. [110] 2.8% (cross-sectional) 1% (lifetime)

Hepatitis C infection Beyer et al. [110] 1.9% (cross-sectional) 1.8% (lifetime)
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part of comorbidity, reaching up to 90% for anxiety dis-

orders and 70% for substance abuse [26, 139, 141, 142].

The National Comorbidity Survey reported that the large

majority of BD I patients (86.7–92%) had a coexisting

anxiety disorder [138]. These include GAD, OCD, SP, PD,

and PTSD [138, 143]. Anxiety disorders, alone or in

association with mood disorders, are associated with a

range of troublesome clinical issues including increased

suicide risk, worse outcome [144], and psychosocial dys-

function [145].

Previously, Boylan and co-workers evaluated the rates

of comorbid anxiety disorders in a sample of 138 outpa-

tients with BD and found that over half (55.8%) had at least

one anxiety disorder and nearly one-third (31.8%) had 2 or

more comorbid anxiety disorders [146]. The most common

anxiety disorder was GAD followed by PD.

With respect to comorbid PD, the Epidemiologic

Catchment Area (ECA) study found that 21% of bipolar

subjects had PD [147]. PD shows a close relationship with

BD and both disorders seem to have a familial basis. In a

study of 109 bipolar probands and 226 siblings, Doughty

and colleagues [148] found that only affectively ill sub-

jects, whether probands or siblings, had PD. None of the

unaffected siblings of bipolar probands (i.e., siblings with

no mood disorder) had full syndromal PD and only rarely

(3.4% vs. 28% of bipolar I subjects) had occasional panic

attacks. Therefore, PD seems to be associated mostly with

affective disorder in families with a history of BD. Fur-

thermore, PD was more common in BD than in MDD in

these families [148]. Interestingly, analysis of diagnostic

patterns in a family sample for a linkage study of BD

confirmed the association between BD and PD [149]. In

addition, the same group found a genetic predisposition for

panic attacks in bipolar subjects specifically linked to

chromosome 18 [150].

A converging biological substrate seems to link PD,

BD, and suicidality. MacKinnon and Zamoiski [151]

proposed that mood and anxiety disorders may share the

same genotype or may have the same causal risk or

common pathophysiological alterations. BD with psychi-

atric comorbidity seems to increase suicidality, as repor-

ted in several studies [152, 153]. A longer duration of

untreated illness (DUI) had been linked to negative out-

comes in BD and, in particular, to a higher number of

suicide attempts and attempters/follow-up [154]. In addi-

tion, in the same study, a higher frequency of comorbidity

with SUD and PD following the onset of BD was found

in the subgroup with a longer DUI. This result is con-

sistent with a recent study indicating that comorbidity

with anxiety disorders and substance abuse is a risk factor

for suicide attempts in BD [155].

In the ECA study, OCD was frequently comorbid in type

I and II bipolar subjects (21% of the sample) [147]. This is

nearly tenfold greater than the prevalence of OCD in the

general population (2.6%). This finding was replicated in

the National Comorbidity Survey Replication (lifetime

comorbidity 16.6%) family members of bipolar I and II

probands had a higher rate of OCD [156], which suggests a

familial or genetic association. However, some researchers

believe that OC symptoms, particularly when episodic,

may actually represent a variation of how bipolar illness is

expressed and not a true comorbidity [157].

Bipolar subjects may be at a higher risk of experiencing

traumatic events. This may be due to problematic behavior

during mania or due to increased childhood trauma [158].

Furthermore, traumatic events that occur during a manic or

hypomanic episode have a high likelihood of subsequently

inducing PTSD symptoms [159, 160]. PTSD is highly

prevalent in the general population but may be more

common in bipolar patients, ranging from 16 to 39% of

bipolar I patients in the National Comorbidity Replication

Study [138, 161]. Bipolar women (either I or II) are nearly

twice as likely to have PTSD compared with men [162].

GAD occurred in nearly one-third of bipolar patients in

the National Comorbidity Replication Study (29.6%), being

more frequent in type I bipolar patients (38.7%) [138].

SP occurred in 4.7–5% of bipolar I subjects who par-

ticipated in the National Comorbidity Survey and its

Table 4 Epidemiological

estimates of main comorbid

psychopathological conditions

in BD

Psychiatric disorders References Prevalence in BD Prevalence in general

population [225, 226]

Anxiety disorders (total) Merikangas et al. [138] 74.9% (lifetime) 12% (12 month)

GAD Merikangas et al. [138] 29.6% (lifetime) 1.7% (12 month)

OCD Merikangas et al. [138] 13.6% (lifetime) 0.7% (12 month)

PTSD Merikangas et al. [138] 24.2% (lifetime) 6.8% (lifetime)

PD Merikangas et al. [138] 20.1% (lifetime) 1.8% (12 month)

SP Merikangas et al. [138] 37.8% (lifetime) 2.3% (12 month)

Substance abuse disorders Merikangas et al. [138] 42.3% (lifetime) 3.4% (12 month)

Personality disorders Fan and Hassel [223] 12–89% (range of 32

previous studies)

–

Eating disorders McElroy et al. [169] 9–18% (lifetime) 0.4% (12 month)
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replication [138]. Additionally, the National Epidemiologic

Survey on Alcohol and Related Conditions Study, which

surveyed more than 40 thousand community adults, found

a lifetime prevalence of social anxiety of 5%, being

comorbidity in BDI particularly frequent [163].

With respect to geriatric patients with BD, in the Vet-

erans Health Administration database, 29% of patients had

comorbid SUD (8.9%), PTSD (5.4%), other anxiety dis-

orders (9.7%), or dementia (4.5%) [164].

Psychopathological comorbid conditions and clinical

aspects Coexisting anxiety disorders are associated with

poor outcome in bipolar patients. Patients with comorbid-

ity, in fact, have a greater symptom burden, poorer treat-

ment response, more depressive complaints, lower quality

of life, and more suicidal ideation. Even subsyndromal

anxiety is associated with poorer outcome [165].

In 983 subjects studied in the STEP-BD study, an earlier

age of onset of bipolar illness (most patients [70%] had BD

I) was associated with higher rates of comorbidity of all

anxiety disorders as well as substance abuse. Not surpris-

ingly, earlier age at onset was also associated with poorer

outcome, i.e., a higher number of recurrences, shorter

periods of euthymia, and a greater likelihood of previous

suicide attempts or violent behaviors.

Lee and co-workers [166] recently compared a sample

of bipolar patients with or without comorbid anxiety dis-

orders. On several measures, bipolar patients with comor-

bid anxiety disorders were more significantly ill than those

without comorbid anxiety disorders. Patients with an anx-

iety disorder were more likely to have an earlier age of

onset of illness, higher scores on the rating scales, and

lower functioning. Comorbid anxiety disorders were also

associated with a more frequent history of substance abuse

and higher scores for suicidal ideation.

The clinical presentation of BD with comorbid SUD is

characterized by more frequent mixed episodes and rapid

cycling course, delayed time to achieve remission, more

lifetime hospitalizations, earlier onset, and higher suicide

risk [167]. Recently, Gao and co-workers compared the

prevalence differences of anxiety disorders in rapid cycling

BD I and II, finding that rapid cycling BD I patients with a

history of substance use have an increased risk of GAD, PD

but not OCD, whereas no differences were found between

BD I and II without a history of substance use [168].

A study by McElroy and co-workers in a sample of BD

patients found a high rate of comorbid lifetime Axis I

disorders (65%) including anxiety disorders, SUDs, and

eating disorders [26]. They found no difference between

BD I and II patients. Both lifetime and current Axis I

comorbidity were associated with an earlier age at onset of

affective symptoms; in particular, current comorbidity was

associated to cycle acceleration and more severe episodes

over time. The same group analyzed the specific comor-

bidity between BD and eating disorders, including sub-

threshold and spectrum manifestations, reporting high rates

of comorbidity for this specific association [169].

Angst and colleagues compared comorbidity rates

between hypomania and binge eating disorder, finding

higher rates in hypomanic patients than in healthy controls

[170]. In particular, patients with brief recurrent hypoma-

nia presented more binge episodes than hypomanics (22%

vs 13%). Lewinsohn and co-workers interestingly found

that subthreshold BD was associated with both subclinical

and full-blown eating disorders [171]. Taken as a whole,

these data stress the importance of investigating the full

spectrum of bipolar and eating disorders when examining

comorbidity [169].

Prevalence data of Axis II comorbidity disorders in BD

are difficult to interpret, with published studies reporting a

wide prevalence range (9–89%), probably due to method-

ological differences. The most commonly comorbid per-

sonality disorders with BD belong to clusters B and C

[172].

With respect to comorbidity patterns in relation to age,

recently, our group carried out a study aimed to detect

differences of psychiatric comorbidity between young,

adult and senior patients with BD, finding a higher preva-

lence of anorexia and cannabis abuse in the younger group.

Adult patients presented higher rates of OCD, anorexia and

alcohol comorbidity, whereas senior patients presented

more frequently benzodiazepines and alcohol abuse [173].

Possible determinants of psychopathological comorbidity

and treatment issues Treating bipolar patients with psy-

chiatric and medical comorbidity is particularly challeng-

ing because the treatment of psychiatric comorbidities in

BD is not based on controlled data but, largely, on clinical

experience [174].

The coexistence of an anxiety disorder, actually, may be

additionally troublesome in the treatment of bipolar illness

since antidepressants, the mainstay of pharmacologic

treatment for anxiety, may adversely alter the course of

BD. Identification of comorbid anxiety disorders in bipolar

patients is therefore crucial. The treatment plan needs to

balance the potential benefit/harm ratio of antidepressant

administration. First-line pharmacological treatment of

anxiety disorders are serotonergic antidepressants accord-

ing to major treatment guidelines [175]. Nevertheless, the

use of antidepressants may be problematic in bipolar illness

[165, 176]. Specifically, antidepressants may induce manic

episodes [177], destabilizing the illness over time by

increasing the number of both manic and depressive epi-

sodes. There is evidence that the risk of these complica-

tions increases if bipolar patients receive antidepressants

during periods of euthymia or in the long term [178] as
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well as when they receive these compounds for the primary

treatment of anxiety disorders. These potential antide-

pressant-related complications limit the use of these com-

pounds for the treatment of anxiety disorders in bipolar

patients, particularly in the treatment of comorbid OCD

which may require full dosages of SRIs [179]. In some

cases, however, the use of mood stabilizers as adjunctive

agents for antidepressants could be useful. Recently,

Holma and co-workers found that predictors of a switch

from unipolar depression to BD included psychiatric

comorbidity, in particular comorbid social phobia, OCD,

and symptoms of cluster B personality disorder [180]. With

respect to the comorbidity between BD and PD, the short-

term efficacy of valproate has been recently reported in a

follow-up study [181].

Other agents have shown some efficacy in the treatment

of comorbid anxiety disorders in BD. These include the

anticonvulsant gabapentin, for SP and PD [182, 183], and

the second-generation antipsychotics olanzapine and que-

tiapine for PD, OCD, non-specific anxiety symptoms, and

PTSD [184]. Lamotrigine was found to be superior to

placebo in patients with BD and comorbid PTSD [185].

Combined treatment with quetiapine plus lithium or

valproate was found to be more effective in maintaining

euthymia over the long-term treatment of BD patients

[186]. In addition, olanzapine and olanzapine-Fluoxetine

combination showed a higher improvement in anxiety

symptoms in BD patients [187]. Primary mood stabilizers

may also have an effect but they have been less extensively

studied [188]. While these agents are second-line choices

for the treatment of anxious subjects without bipolar ill-

ness, they may be first-line agents in bipolar subjects.

With regard to comorbid SUD in BD, Nejtek and col-

leagues found that both quetiapine and risperidone reduced

drug craving [189]. For comorbid conditions like migraine

or substance abuse, valproate and other anticonvulsants are

often the treatment of choice. Valproate proved to be

superior to placebo in reducing interpersonal sensitivity,

anger, and hostility in a sample of BD patients with

comorbid borderline personality disorder [190]. Further-

more, valproate was more effective than placebo in

reducing alcohol dependence [191]. Also topiramate was

found to be effective in the treatment of BD with comorbid

alcohol dependence compared with placebo [192].

When BD and eating disorders co-occur, it is necessary

to select an agent effective in treating both syndromes and

to pay attention to the potential risk to exacerbate one

disorder with the treatment of the other. No randomized

pharmacological trial is available in the management of

comorbidity between BD and eating disorders. Olanzapine

and risperidone have been reported to be effective in

anorexia and in treatment-refractory eating disorders,

showing positive results in the core symptoms of anorexia

and BD [169]. Valproate was reported to be effective in

ameliorating affective and bulimic symptoms in a case

report [193]. On the other hand, valproate and atypical

antipsychotics have been associated with an increase of

binge eating in patients with BD.

In terms of comorbidity between BD and impulse con-

trol disorders, Hollander and colleagues examined the

efficacy of lithium compared with placebo in a sample of

BD patients with comorbid pathological gambling, finding

a parallel improvement in both impulse control and mood

symptoms in patients treated with sustained-release lithium

[194].

As reported for SK, mood stabilizers, anticonvulsants,

and antipsychotic medications have been linked to an

increased risk for adverse metabolic changes in bipolar

patients [195]. Therefore, in subjects at particular risk for

these complications, it is important to consider the use of

antipsychotics not associated with weight gain such as

ziprasidone or aripiprazole [188, 196]. Adjunctive topira-

mate may be beneficial in controlling lithium-, valproate-

or olanzapine-associated weight gain [197, 198].

Psychotic major depressive disorder (pMDD)

A large amount of recent data suggest that pMDD is dif-

ferent from non-psychotic depression in terms of biology,

clinical symptoms, treatment response, and outcome. In

view of such differences, some authors have argued that

pMDD should be considered as a distinct diagnostic sub-

type of illness [199]. Patients with pMDD, in fact, often

have longer duration of episodes, greater likelihood of

recurrence, more residual symptoms, and slower time to

recovery. Maj and collaborators [200] found that in pMDD

patients, time to syndromal recovery from the index epi-

sode was longer and antipsychotics were more frequently

used. Furthermore, the presence of delusions predicted a

higher depressive morbidity during the prospective obser-

vation period and was associated with a more frequent

family history of BD I [201]. An association between

earlier age at onset at first hospitalization and increased

comorbidity risk was also found in patients with pMDD

[202].

Swartz and Shorter have outlined a different typology of

psychotic depression: melancholic psychotic depression,

psychosis-dominant depression, catatonic psychotic

depression, psychotic-equivalent depression, tardive psy-

chotic depression, drug-induced psychotic depression, and

‘‘coarse’’ brain disease psychotic depression [199].

Medical comorbidity

PMDD has been associated with a twofold increase in

mortality in comparison to non-psychotic depression, with
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deaths more frequently caused by comorbid chronic med-

ical illness in a 15 year follow-up study [203]. Further-

more, comorbidity between pMDD and medical illness has

been associated with a 50–75% increase in health service

costs as reported in the US National Comorbidity survey

[204]. This study showed that the presence of a comorbid

medical disorder was associated with a greater likelihood

of service utilization, and this observation has been repli-

cated by Chisholm and colleagues [205].

Recently, Coryell and colleagues analyzed the rela-

tionship between HPA-axis hyperactivity, which charac-

terizes many cases of severe depressive disorder, and

mortality in a 17-year mortality follow-up study [206].

Older age and higher maximum post-dexamethasone cor-

tisol concentrations predicted deaths due to cardiovascular

disease. HPA-axis hyperactivity is probably one of the

factors that links severe depressive disorders and cardio-

vascular mortality.

Psychopathological comorbidity

A study by Cassano and colleagues on a cohort of patients

with affective disorders and psychotic symptoms found a

higher prevalence of comorbid anxiety disorders (PD,

OCD, SP) compared with the general population [202]. In

particular, of the entire cohort, the 33.8% had a single

anxiety disorder (23.4 of patients with pMDD), while

14.3% had 2 or 3 comorbid diagnoses. Patients with mul-

tiple anxiety comorbidity had significantly higher score on

the Self-report Symptom Checklist (SCL-90) [207] and

Brief Psychiatric Rating Scale (BPRS) [208] and a higher

frequency of stimulant abuse. Interestingly, SP was more

frequent in the unipolar than in the bipolar group.

A large study by Gaudiano and colleagues [209],

involving 2,500 patients, found that the majority of pMDD

patients exhibited more hallucinations than delusions, as

well as higher rates of comorbid PTSD, OCD, and

somatoform disorder, compared with non-psychotic

depressed patients. PD and SUD were more frequent in

pMDD, whereas GAD was found to be more common in

non-psychotic depression. This study represents one of the

most detailed examination of psychiatric comorbidity in

pMDD, and it is consistent with prior reports [210–213].

Patients with pMDD were also found to be nearly 4

times more likely to have PTSD than non-psychotic

depressed patients, suggesting that the presence of psy-

chosis in outpatients with MDD could be associated with

concurrent PTSD. Thus, the poorer longitudinal course of

psychotic versus non-psychotic depression may also

depend on the under-recognition of PTSD in psychotically

depressed patients [214]. Recently, it has been suggested

that pMDD with PTSD group tends to show greater

severity and impairment compared with the groups with

either pMDD only or having non-psychotic MDD plus

PTSD. Furthermore, the pMDD with PTSD group had an

earlier time to depressive onset, which appeared to con-

tribute to the poorer outcome characteristic of this group.

As such, it is important to consider both specific pharma-

cological and psychotherapeutic approaches for pMDD

patients with PTSD comorbidity [215].

Cluster A personality disorders, particularly paranoid

personality disorder, were found to be frequent in pMDD

[209, 216], whereas Cluster B personality disorders

(mainly histrionic personality disorder) were more com-

mon in non-psychotic patients [216].

The long-term course of pMDD was analyzed in a

10-year follow-up study at 6-month intervals for 5 years

and then annually. This study found that pMDD patients

had fewer weeks with minimal symptoms in each of the

subsequent 10 years of follow-up but had more psychoso-

cial impairment. Furthermore, psychotic features were

found to be highly recurrent in patients with a lifetime

illness of greater severity [217]. The chronology of the

onset of the main and comorbid diagnoses in MPs has been

studied by Strakowski and colleagues in 1995 [58].

Comorbidity was defined as antecedent if predated the age

of onset of the psychotic disorder by more than 1 year.

Comorbidity was present in 69% of the sample. Forty-nine

percent of patients had multiple comorbid diagnoses.

Comorbidity was antecedent to psychosis in over 80% of

the patients. These antecedent comorbidities may represent

either risk factors or prodromal syndromes for the psy-

chotic disorder. Furthermore, both antecedent and overall

comorbidity were more commonly associated with affec-

tive than with non-affective psychoses with significantly

higher rates in pMDD than in SK. In particular, patients

with pMDD presented the highest rates of comorbidity with

alcohol abuse and antecedent PTSD. The main psycho-

pathological comorbidity patterns in pMDD are summa-

rized in Table 5.

Treatment issues in pMDD Several factors modify the

outcome in severe depression including pre-treatment

severity of illness, comorbidity with anxiety disorders,

SUDs, personality disorders, and treatment modalities.

Antidepressant monotherapy may be effective against

psychotic depression, but only about 1 out of 4 treated

patients responds [218]. Atypical antipsychotic agents also

may be effective as monotherapy. Actually, the recom-

mended treatment for psychotic depression may be a

combination of the 2, i.e., antidepressants plus antipsy-

chotics. Augmentation with lithium or conventional anti-

psychotic drugs may also be useful in psychotic depression.

Psychotic depression may be more likely to respond to

electroconvulsive therapy than non-psychotic depression

[199, 219].
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The clinical and laboratory profile of pMDD suggests

that treatment aimed at modifying the activity of the HPA

axis might be effective. In particular, an intervention aimed

to block low-affinity glucocorticoid receptors in the pre-

frontal cortex and hippocampus might improve both cog-

nition and psychotic aspects of the disorder [220]. One

candidate drug for this approach is mifepristone, an agent

that was recently approved in the United States for the

induction of abortions. In addition to its abortifacient

properties, this compound is an antagonist of glucocorti-

coid receptors [221]. Other treatment approaches that

might be helpful include the use of adjunctive psycho-

therapy or behavioral interventions given the high comor-

bidity with anxiety disorders [219].

Conclusions

Nosographic evolution of MPs currently separates these

conditions into either psychotic (e.g., SK and Schizoaf-

fective Disorder) and affective disorders (psychotic forms

of BD and MDD). However, dimensional diagnostic

models can approach MPs using a continuum model [222],

which is based on genetic and neurobiological underpin-

nings. The presence of psychotic symptoms in these dis-

orders represents a clinical unifying dimension. The high

prevalence of comorbidity in MPs is partly a consequence

of the current categorial nosographic systems. It represents

a common clinical feature (i.e., psychosis) and potentially

reflects the discrepancy between the pragmatic needs of

classificatory systems and the way dysfunction in the brain

is responsible for MPs to occur. The presence of comor-

bidity in MPs does not only consist of other psychiatric

(co-)occurring disorders, but also of medical comorbid

conditions. Taken as a whole, comorbid psychopathologi-

cal and medical conditions complicate the diagnosis and

worsen the outcome, increasing morbidity and mortality as

well as functioning and quality of life. Despite the mag-

nitude of the comorbidity phenomenon in MPs, it has only

recently gained attention in clinical trials. In fact, treatment

approaches for comorbid MPs have been less extensively

investigated compared with non-comorbid cases. However,

patients with comorbid MPs seem to be particularly diffi-

cult to treat. Pharmacological and psychotherapic treat-

ments for these cases can only rarely rely on specific RCTs,

and treatment guidelines need to be implemented in this

specific area.
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